Twenty-one years have elapsed since, on the suggestion of the late Sir William Osler, I wrote a somewhat elaborate critical review on artificial pneumothorax.L Although Forlanini's original papers date back as far as 1894 and John D.
When therefore you invited me to open a discussion on the present position of collapse therapy of lung disease, I naturally turned back to my twenty-one year-old paper as a convenient basis for measuring the distance we have travelled and comparing the present with the past.
Let us first consider the technical improvements. Our instrumentarium has hardly been modified. The trocars, the needles, the apparatus for introducing gas into the pleural cavity in measurable quantities and under measurable pressures are practically the same as were used a quarter of a century ago. But their handling has become more familiar to us; we are more accurate in our measurements. The most dreaded initial accident, gas embolism, has become so exceptional that it is almost negligible. The caution which I advocated in 1913, and to which I still adhere, of beginning the first filling with pure oxygen, has perhaps contributed to this increase in safety to some extent. The use of nitrogen is no more insisted upon. Atmospheric air is just as efficient, its absorption being only by one-tenth shorter than that of nitrogen.
But we have had the benefit of more decisive technical improvements. In the first place I should like to mention the thoracoscopic cauterization of adhesions for which we are indebted to Jakobaeus (Stockholm).
In a large proportion of cases we were unable to achieve a perfect collapse because the most diseased part of the lung remained uninfluenced owing to one or several adhesions keeping a cavity patent. The patient, even when his general condition had been bettered and the amount of his sputum not inconsiderably I Quart. Journ. Med., 1912-13, vi, 259. MAR.-MED. 1 reduced, was in permanent danger of reinfection in the contralateral lung. A complete and definite recovery was out of question. The Jakobaeus method has entirely changed the outlook of such cases. It has made gratifying successes of what would have been sad failures. It deserves certainly to be made use of more freely than it is at present.
One serious menace to the favourable end-result of an artificial pneumothorax successfully initiated was the development of large flat symphyseal adhesions extending upwards from the base, generally after an effusion. No increase in gas pressure was capable of preventing gradual closure of the pleural cavity, and consequently premature interruption of the therapeutic collapse. It is true that in a few patients the process of recovery by pneumothorax goes on steadily, regardless of lung re-expansion. But this is exceptional. Usually, premature re-expansion has as its natural consequence reopening of cavities, spreading of lesions and recurrence of symptoms. Now we are in some measure able to overcome this danger by substituting sterilized paraffin oil for gas in the pleural cavity. This, I think, is the true and really useful indication for oleothorax, first proposed and put into practice by my countryman Bernou. Oleothorax as a treatment for purulent pleural exudates or as a method for improvement of imperfect lung collapse, has been something of a disappointment. But as a method for preserving the successful collapse of the diseased upper lobe against impending adhesion I have found it extremely useful.
Perforation of the collapsed lung was regarded as a complication, almost invariably fatal. Although it is still a severe accident, often terminating in death, we are not to-day rendered altogether helpless by its occurrence, and further, we can do something to prevent it. The rupture frequently takes place in the immediate neighbourhood of the lung-insertion of a string-shaped adhesion, the pull of which acts directly on the diseased tissue. By destroying the adhesion with the thoracoscope we avert the probability of perforation. In institutions where Jakobaeus' method is commonly in use, perforations have certainly become less frequent. But even when the rupture has occurred we can sometimes avoid its awkward consequences. Continuous oxygen-breathing by means of a nasal catheter helps the patient to pull through. A needle provided with a valve allowing the gas to be expelled from the pleural cavity during expiration and prohibiting its entrance during inspiration has been devised by Cardis (Leysin); inserted and kept permanently through the chest wall it relieves the mediastinum from over-pressure, prevents the danger of asphyxia, and in many a case has kept the patient alive during the initial phase, which is the most dangerous. Later on, the rupture, provided the opening is not too large, may heal spontaneously, the lung being at rest; the open or valve pneumothorax is converted again into a closed one, and the collapse treatment can be maintained by regular refills.
Side-by-side with the technical advances which have made artificial pneumothorax so much more efficient than it was formerly, other methods of collapse have been evolved, requiring a close co-operation between the physician and the surgeon. Whenever an artificial pneumothorax remains imperfect and inefficient because of adhesions which the Jakobaeus method cannot destroy, or whenever pneumothorax is impracticable on account of extended symphyseal adhesions, the question arises whether we are to resort to phrenic avulsion or to thoracoplasty or to both. I do not intend to dilate upon those surgical methods, which have so widened the scope of collapse therapy, but, regarding phrenic avulsion, I should like to remark that it should not be considered exclusively from the point of view of collapse. It came as a surprise to most of us to find that apical lesions were influenced favourably, and even definitely healed after phrenicectomy, just as well as cavities situated at the base of a lung, in the immediate neighbourhood of the diaphragm. Furthermore, we are all aware that the curative influence of phrenic 536 Sedion of Medicine avulsion cannot be measured by the height to which the paralysed diaphragm ultimately reaches, or, in other words, by the degree of lung volume reduction. The height of the lung may be diminished by one-third or even more, and the lesions remain unchanged, whereas in other cases we see cavities closing and disappearing within a surprisingly short time after a phrenic avulsion which produces hardly any change in the position of the diaphragm. There is still much that is unknown and mysterious in the functions of the phrenic nerve. Certainly when we cut it we do more than inhibit its motor action on the diaphragm. Luciani's experimental studies suggest-an influence of the pbrenic nerve on the smooth musculature of the broncho-pulmonary apparatus by way of anastomotic connexions with the sympathetic system.
Thoracoplasty, on the contrary, is strictly a method of collapse therapy. Its technique has improved constantly. The operation has lost most of its terrors, and can boast an increasing proportion of excellent and permanent successes. It has saved many lives and restored many a bed-ridden patient to normal activities.
Having now reviewed the various methods of collapse therapy which are at our disposal to-day, let us consider what position they hold or, perhaps I should say, ought to hold-at the present time, in the treatment of lung disease, and, primarily, of lung tuberculosis.
I suppose we all agree that the diagnosis of pulmonary tuberculosis should be founded not on general and functional symptoms only, but on the ascertainment of definite physical signs-among which the alterations revealed by X-ray pictures are indispensable and all-important-together with the presence of tubercle bacilli in the sputum. Now, given a case of lung tuberculosis thus defined, what shall determine our choice of collapsetherapy? Or, to put the question more bluntly, we have to choose between collapse-therapy and . . . what else? Twenty years ago, one would still have heard many voices in favour of tuberculin. To-day, the mention of tuberculin as a treatment of consumption raises almost no echo, and justly so, I feel sure. Tuberculin has been given a prolonged and fair trial. As a routine therapy of definite lung tuberculosis, it has failed. Even the faithful few who still adhere to it would not dream of comparing its results with those of artificial pneumothorax.
To-day, some supporters of gold-therapy would perhaps take up the challenge. The specific influence of gold salts on tuberculous lesions is still under-discussion. The great hopes which the first announcements of the Danish school raised have been followed by great disappointments. It seems as if sanocrysin and other gold preparations were useful in a certain proportion of cases, but what this proportion may be, nobody can tell. Certainly the failures outnumber the successes; very few successes are complete and fewer still are lasting. Certainly, too, gold salts are not harmless. The position of gold, all over the world, is strangely critical just now, but I feel confident that its prestige will sooner be restored as a monetary standard than as a specific therapeutic agent.
What then, if we discard or postpone collapse, shall our alternative be? I can see only one: namely the time-honoured air-and-rest cure, realized at its best in a sanatorium. It has behind it a long and valuable record of curative accomplishments. It is a rational, common-sense method, physiologically well founded. It is a basic method. Even if we had at our disposal a specific treatment of tuberculosis which would equal in efficacy arsphenamine against syphilis or antitoxin against diphtheria, we should, I feel certain, be under the strict obligation of applying it under conditions of perfect rest.
But I have serious doubts as to the soundness of the still widespread opinion, that sanatorium treatment should be regarded as an alternative to collapse therapy. I would rather say that the most favourable conditions for establishing a successful 330 537 pneumothorax, or for deriving the greatest possible benefit from a phrenic avulsion or a thoracoplasty aie to be found in a sanatorium. I confess that I cannot agree with the advice so often given: " try sanatorium treatment first; if after six or twelve months, the rest-cure has not restored your health, we will perform a pneumothorax." One obvious objection to this scheme is that it promises more than it can be certain to perform. Pneumothorax may be quite easy to day but after six months of inefficient rest-cure, the pleurae may be found adhesive and collapse unobtainable. By undue postponement of the best form of treatment, our patient may have lost his best chance of recovery.
There are many physicians nowadays who will readily admit the advisability of employing collapse therapy without delay, whenever there is a cavity present; but they are still reluctant to use it immediately for small active lesions, when there is no cavitation and the symptoms are slight. Those cases, they maintain, do marvellously well with sanatorium treatment. It has often happened that I have sent such a patient, with a few dark spots in one apex, a history of a recent haemorrhage, hardly any sputum and only scanty bacilli, to a sanatorium, with the request that a pneumothorax should be induced. Later, I have received a letter from my sanatorium confrere stating that the improvement had been so rapid with the air-and-rest cure that he had thought it wise to abstain from pneumothorax treatment. As a matter of fact, all the symptoms had subsided and the X-ray picture showed an almost complete disappearance of the condensed spots. No doubt some of these cases were definitely and permanently healed. But a large proportion had a relapse soon after they had returned to work; the relapse was almost invariably more severe than the first episode. Had pneumothorax been performed at once, how much time, sickness, anxiety and money would have been saved! I have had personal experiences enough of that kind to become convinced that even in slight recent cases, there is absolutely nothing to be gained by postponing pneumothorax. I have no hesitation in asserting that tuberculous lesions of the lung are healed more definitely and more lastingly under collapse combined with a rest-cure than under a rest-cure only. Moreover there are many tuberculous lesions of the lung and common ones, lobar involvements with cavitation for instance, which could hardly ever heal with sanatorium treatment and which usually heal with collapse. The progressive readaptation to normal life and work is easier, fraught with much less danger with collapse than without it. Also the process of readaptation takes place under the permanent control of the physician, because of the unavoidable periodical refills. Furthermore, complications such as effusions are seldom observed in the course of a pneumothorax undertaken for incipient cases. The treatment generally runs its whole course smoothly and the capacity for work is rapidly restored.
I was glad to find myself in full agreement on this point with several of my British colleagues. A remarkable paper by Dr. Cedric Shaw published in the Quarterly Journal of Medicine, 1933 (N.S. ii, p. 179) strikes, in my opi-nion, exactly the right note, and the statistical tables which it puts before the reader in order to compare the results of sanatorium treatment with those of early pneumothorax are most illuminating.
The sooner pneumothorax is attempted, the greater are the cha-nces of a free pleural space and a complete collapse. But a pleural effusion may have preceded, several years before, the development of tuberculous lesions in the lung, and there are also cases in which pleural adhesions are almost contemporaneous with the lung lesions. The same reasons which speak against the postponement of pneumothorax speak also against the postponement of phrenic avulsion when pneumothorax has been proved impossible. We often see that between the unsuccessful attempts to create a pneumothorax and the performance of a phrenic avulsion, several months, or even a year or two, have been allowed to elapse. I cannot find any justification for such a delay. Once it has been determined that in a given case collapse therapy 34 538 is the right thing to employ, then-failing the most efficient way to realize it-the next best method must be adopted-I should like to say, almost automatically.
The favourable results of phrenic avulsion are sometimes so rapid and so striking that a controversy has arisen during these last two years as to whether it is not advisable to prefer it to pneumothorax which would be employed only after an eventual failure of phrenicectomy. Morin (Leysin) has been the most zealous advocate of this scheme, arguing that it would do away with the so-called " obnoxious slavery of periodical refills," and give the patient more freedom. He added, that if phrenic avulsion proved unsuccessful, one could always have recourse to pneumothorax. I think, for my part, that Morin's proposal is unsound. The choice being between artificial pneumothorax and phrenic avulsion, the latter will always be available if we begin by the former and it fails. But if we begin with phrenicectomy, we do not know whether, after it has proved unsuccessful, pneumothorax will still be possible. Adhesions may have developed during the delay.
Moreover, the advantages claimed by Morin for phrenicectomy, namely the greater freedom given to the patient, obvious as it may seem at first sight, is, if we go a little deeper in the matter, a dangerous delusion. The so-called slavery of periodical refills is really one of the most precious safeguards of the patient's recovery, because it means the permanent control by the physician of his conduct, of his way of living, and of his healing process. After a phrenic avulsion patients are only too prone to escape the physician's control. They rely with too much optimism and self-confidence upon the immediate, often strikingly good, results of the operation, return to work earlier than they should, and fall victims of a relapse.
I have tabulated recently my 200 first hospital cases of phrenicectomy ranging from October 1923 to June 1931. If we consider the results six or eight months after the operation, we find that in 100 (50%) of those cases, they are excellent and seem to point to a prompt and lasting recovery. But surveying again our patients in November 1933, after a period of two and a half to ten years following the phrenic avulsion we find that the number of definite recoveries is only 26 (13%). If we add 16 cases of improvement (not equivalent to recovery) our ultimate favourable results amount to 42, or 21% only, whereas our failures number 138 (69%) including 86 deaths (43%). Twenty patients (10%) have been lost sight of. It is, I think, interesting to remark that out of our 100 immediately favourable cases, 79 had had the benefit of sanatorium treatment lasting from six to thirty months after the operation. It is amongst those 79 that almost all our recovered patients (23 out of 26) and our improved patients (15 out of 16) are to be found. Such figures are a sQund argument in favour of the combined sanatorium and collapse therapy.
The tendency to-day is evidently-and, in my opinion, very fortunately-to perform pneumothorax, or, failinag pneumothorax, phrenicectomy-not only in severe cases, but in mildly active cases, not only for extended and excavated lesions, but for circumscribed non-ulcerous lesions. We should use it not only as a last resource after an unsuccessful and prolonged trial of other methods, but as soon as possible after the initial onset, because it is the boot, safest, and shortest method of treatment.
When pneumothorax and phrenicectomy, or, as may sometimes prove advisable, a combination of both prove inefficient, no time should be lost, but the opportunity for a thoracoplastic operation should be seized upon without delay if it can be undertaken with real chances of success.
This applies, of course, essentially to unilateral tuberculosis of the lung. But, regarding pneumothorax and phrenicectomy, we do not feel any longer obliged to submit blindly to the rule of strict unilaterality. When the method was still, so to speak, in its experimental stage, when the healing influence of collapse had to be demonstrated to a timid, conservative and incredulous medical profession, the rule was a wise one. I still consider it a golden rule for beginners. But physicians who have acquired experience in collapse therapy may be permitted to take some well-advised liberties with the law. We all know that a successful pneumothorax on one side often has as its consequence the disappearance of more or less slight lesions on the other side. It seems as if by mechanically helping one diseased lung to recover, we increase the resistance of the whole body to tuberculous infection and stimulate the healing process in the non-collapsed lung. Therefore a not inconsiderable proportion of patients who would formerly have been excluded from the benefit of collapse therapy on the ground that their disease was not strictly unilateral, are to-day given a chance, and have no reason to regret it. Furthermore, there are certain types of bilateral tuberculosis of the lungs which we are now in position to improve and even to heal permanently by collapsing both lungs simultaneously. When Parry Morgan suggested for the first time, twenty years ago, the feasibility of bilateral pneumothorax he did not meet with much encouragement or approval. It seemed foolhardy, an impossible proposition; violating the most sacred principles of sound physiology. It is now legitimately practised all over the world. A bilateral pneumothorax is a delicate undertaking, requiring a good deal of skill and care and as much perseverance and determination on the patient's as on the physician's side, but it has proved an invaluable extension of the possibilities and achievements of collapse therapy.
We must keep in mind also to what a remarkable extent collapse therapy has made it possible to treat conditions which lung tuberculosis, as a complicating factor, used to render hopeless. Think of such awkward combinations as consumption and diabetes, which were rightly regarded as fatal. We may to-day not unreasonably endeavour to treat both diseases in the same patient; the association of pneumothorax with insulin has often done wonders. To operate on an appendix, on a gall-bladder or on a gastric ulcer was a serious risk if the patient bad an active, or even an arrested, lung-tuberculosis. If the diseased lung is under the protective influence of an artificial pneumothorax, the danger is considerably lessened. The bearer of an artificial pneumothorax may have a tuberculous caecum or a tuberculous kidney removed, and recover. Tuberculous laryngitis complicating lung tuberculosis heals spontaneously after the diseased lung has been collapsed successfully. The aggravating influence exerted by pregnancy and ccnfinement upon the course of consumption is often inhibited by artificial pneumothorax and we may safely allow a woman successfully treated by lung collapse to bear children.
The striking efficacy of pneumothorax and its surgical substitutes in the treatment of tuberculosis of the lung has naturally led to an attempt to treat other diseases of the lung by the same methods, more especially abscess of the lung and bronchiectasis. In a paper recently published in the Lancet, Dr. L. S. T. Burrell,' a strong supporter of the view that artificial pneumothorax should be done eaily, mentions eight cases of lung abscess treated in 1923 and in 1924 by collapse therapy in seven of which the patients were well in 1933. His figures for bronchiectasis are not quite so encouraging. Two patients only out of eight are well. The figures which I gave a year ago at the Montreal meeting of the American College of Physicians represent all the cases of bronchiectasis observed in my department at the Laennec Hospital during the period from 1920 to the end of 1931.
Their total number is 90, but only in 59 cases was artificial pneumothorax attempted. We failed to secure it in 22 cases, the pleura being totally or extensively adherent. Among the 37 patients whose lung could be successfully collapsed 17 were not benefited by it, for various reasons. But 20 patients, one-third of the total, derived the greatest possible benefit from pneumothorax treatment. They were rapidly freed from all morbid symptoms; their discharge disappeared; the cough ceased; fever and loss of weight stopped; they were to all appearances restored to health. Moreover, in 11 of my cases of bronchiectasis in which adhesions had 1 Lancet, 1933 Lancet, (iij, 1414 540 caused the failure of pneumothorax, phrenicectomy was performed: three patients made a perfect, complete, permanent recovery; four other patients were greatly improved but not cured. I feel pretty certain that if bronchiectasis were always diagnosed early and if the pneumothorax treatment were always initiated as soon as the diagnosis had been established, the proportion of recoveries would increase substantially.
In conclusion I would say that, with regard to lung tuberculosis, collapse therapy holds a dominant position. It seems most likely that the majority of patients suffering from lung tuberculosis have been, are, or will be, some time good cases for pneumothorax. It is our duty to seize the opportunity and not to let it pass unused. Collapse therapy has completely altered the outlook of lung consumption. It has changed it from an incurable to a curable disease. Recoveries were fo'rmerly the rare gifts of exceptional good luck; they are now normal achievements, such as can be expected from a logical, scientific therapy.
If collapse therapy were merely one of many methods, we should not observe as we do, its unceasing development-the various improvements which, year after year, contribute to make it more effective, and to procure its benefits in cases which were formerly beyond its scope. Indeed, Forlanini was a great man.
Dr. R. C. Wingfield: I think that now, after many years' experience of artificial pneumothorax treatment, we are wise to take stock of its results and to endeavour to estimate its value in the treatment of pulmonary tuberculosis. I do not think that we can get this information by comparing the survival rates of large numbers of patients who have been treated by artificial pneumothorax with the survival rates of those who have not been so treated. Such figures can never be of much value as guides for the correct treatment of the individual case, for two reasons: firstly, our classification of pulmonary tuberculosis is too broad, and artificial pneumothorax is used for so many different types of cases and for so many different reasons that it is impossible to get really comparable control groups with which to check our figures: secondly, patients who have had artificial pneumothorax treatment have pulmonary tuberculosis just as surely after the collapse as they had before it was undertaken, and, although some of their individual risks may have been altered or removed, they are, taken in bulk, still exposed to exactly the same risks as the average consumptive, and therefore their survival rates will be approximately the same as that of the average case. For these reasons it is the individual case that we must study if we are to compute the value, and the shortcomings, of this particular therapeutic method.
Apart from individual and peculiar cases in which artificial pneumothorax is undertaken to meet special social, financial, or psychological conditions, there are two main reasons for its use.
(1) To secure rest of the lung-exactly as a splint is used for a limb-to promote natural healing of active tuberculosis, ordinary routine methods having been unsuccessful.
(2) To obtain the -complete collapse of a lung that has been so structurally damaged by cavitation and fibrosis that its expansion is a constant source of danger: in fact, to produce as nearly as possible the effect of a total or partial excision of lung. Now in both types of case the actual success or failure of the treatment depends upon the behaviour of the visceral pleura, and we appear to have no adequite means of controlling the behaviour of this tissue. Dealing with the position from this point of view in both types of cases I have mentioned, in type No. 1 it may be assumed that there is not much structural damage of the lung, but in cases in which the activity of the tuberculosis, as judged by clinical and radiological criteria, is obstinate, artificial pneumothorax offers to the physician a tempting way out of his difficulties and impatience sometimes leads him to subject his patients to a treatment that in a definite proportion of cases does permanent structural damage to the lung-in fact, produces that very condition for which we prescribe collapse therapy in other cases. I will illustrate my point by two cases.
I. This patient, after three months complete rest under sanatorium conditions, still showed evidence of activity of the disease in his right lung. An artificial pneumothorax was successfully induced. Within a short time fluid appeared in the pleural cavity with its usual increase of intrapleural pressure, an adhesion snapped under the strain, the lung was torn, and a streptococcal pyopneumothorax with a permanent pleuropulmonary fistula resulted.
II. In this case a right pneumothorax was induced for obstinate activity. The immediate result was excellent and the patient was able to return to work. Pleural involvement, however, occurred and her working periods were interrupted by this and by the various attempts at its treatment. She finally returned to the sanatorium with a grossly fibrosed and cavitated right lung producing so many symptoms and so much disability that life was unbearable. However, further collapse by thoracoplasty successfully dealt with the condition. Now both these cases show grave and dangerous structural damage directly due to pleural involvement-which, in its turn, was directly due to artificial pneumothorax treatment--and such cases are by no means rare. As a converse, I may show the perfect after-result, with the lung fully expanded and the lesions healed, the pleura having remained without involvement.
I do not suggest for one moment that we are to be deterred from using artificial pneumothorax in suitable cases because of possible, but rare, complications-though pleural involvement is not so rare-but I do suggest that these possibilities must be given full weight.
The institution physician, who is usually responsible for the artificial pneumothorax, is tempted to form his conclusions too much on small cross-sections of the disease. The patient has active disease, collapse is used, activity ceases, and the immediate result is excellent. But pulmonary tuberculosis is a chronic disease and the artificial pneumothorax which has saved so many lives may later actually be the cause of dangerous illness.
At present we seem entirely unable to control pleural behaviour. Many suggestions have been made-the use of small versus large needles, slow refilling, warming and sterilization of introduced air, etc. have been tried without consistent results, and still our patients seem to be at the mercy of the whims of this inconsequent tissue, which either cuts short our time of splinting and draws out to the thoracic wall a distorted lung containing foci of active disease, or else ultimately leaves us with a lung in such a condition that we have to turn to the surgeon to clear up the mess that we have produced. This problem of pleural behaviour demands closer study, and until we have learned to control it, collapse by artificial pneumothorax in a relatively slightly damaged lung should be adopted with caution. In this connexion would it not be possible to explore further the possibilities of paralysis of the diaphragm accompanied by a longer period of rest ? This point of view is set out in a spirited manner by Dr. Morin in his M.D. thesis, " Pneumothorax versus Phrenicotomy." He definitely champions paralysis of the diaphragm as superior to the artificial pneumothorax-an interesting suggestion, but one that needs careful consideration before it can be accepted.
In type No. 2 the position is somewhat different. Here the* physician is confronted with a permanently damaged lung which must be an increasing source of danger to the patient. Action must be taken, and the usual procedure is to produce collapse by an artificial pneumothorax aided by section of adhesions if necessary, and/or by phrenic evulsion, and, if these are unsuccessful, by thoracoplasty. And here let me interpolate that if a collapse by artificial pneumothorax is deemed necessary and the condition of the contralateral lung permits it, then if a complete or efficient pneumothorax is impracticable the case is suitable for thoracoplasty or pneumolysis and plombage.
In cases in which a complete and efficient pneumothorax has been produced, we are, however, still at the mercy of the pleura, but in rather a different way. Such a lung must never be allowed to re-expand fully, and therefore pleural involvement with effusion leading to obliterationof the pneumothorax by gross pleural thickening, retraction of the hemithorax, and displacement of the mediastinal contents with the minimum of lung expansion, may mean a successful termination of the case. On the other hand, there is still the danger of lung rupture in a small, but de-finite, percentage of cases, and the effusion, whether secondarily infected or not, is not always benign. It may point through the chest wall, or it may be obstinate in causing ill-health in spite of every form of treatment. When these accidents occur, attempts have been made to put them right by thoracoplastic operation-with conspicuous ill-success. If they do not respond to pleural lavage, the outlook is indeed black. Again, we see that the pleura commands the situation, and therefore, since we are agreed that such a lung should be permanently out of action, and considering the great advance in the technique of thoracoplasty in recent years, we ought to consider whether it would not be wiser to use thoracoplasty for this type of case in the first instance, instead of dallying with an uncertain artificial pneumothorax.
To sum up: I am convinced of the supreme value of collapse therapy in general, and of artificial pneumothorax in particular, in the treatment of pulmonary tuberculosis, but I am sure that where there is little structural damage to the lung pneumothorax should not be undertaken until the evidence for its necessity is incontrovertible, and in cases in which there is gross structural damage, the possibility of thoracoplasty instead of pneumothorax, as the less dangerous procedure, should be carefully considered.
Dr. S. Vere Pearson: I shall limit my remarks to the treatment of chronic pulmonary tuberculosis. Reviewing the position now as compared to twenty years ago, there are three striking changes: (1) we have learned to utilize collapse therapy oftener; (2) the methods of compressing the lung have developed and are developing; (3) dependence upon X-ray findings is greater than it used to be. The percentage of cases in an ordinary sanatorium or similar institution in which artificial pneumothorax is attempted, has risen by degrees from something like 10% to something over 40%. At Mundesley to-day with 6a patients 73% are having or have had collapse therapy. This is probably a high percentage, for the reason that I was responsible in August 1910 for the first artificial pneumothorax induction in England. Nearly all the advances which have come about during the last twenty years, for the most part in connexion with the selection of patients, and of the particular procedure to adopt and the best time to do it, are due to improvement in the technique and greater use of radiology. None the less, there is a tendency to treat patients too much on the X-ray appearances alone. These are only part of the picture; however important, they must not be depended upon too exclusively: they must be taken strictly in conjunction with the clinical condition.
There are still many parts of the country in which too little is known about compression treatment. Even where tuberculosis officers are readily available, and still more amongst general practitioners, sometimes no experience of artificial pneumothorax is to be found. There are some tuberculosis officers without artificial pneumothorax apparatus, and even some who suffer under the disability of having no easily available X-ray facilities. A year or two ago the Joint Tuberculosis Council published a short memorandum from a committee formed by them, of which I was convener. In this memorandum it was pointed out that the public on tuberculosis schemes should provide more time and more personnel in order that collapse therapy should be available for the benefit of patients to an adequate extent. Despite all efforts, I could name several large towns in this country (cities with about 100,000 inhabitants) where no one can be found to practise collapse therapy, or where no one other than the tuberculosis officer is competent to give a refill, and he often has to do this in circumstances which are not altogether acceptable to private patients. I have already stated that at Mundesley we have 73% of a total of 65 patients having collapse therapy. We have three doctors attached to the sanatorium and they are kept fairly busy. The amount of extra work thrown upon the doctors at a sanatorium, compared with that of ten years ago, is very great. I think the local authorities and even those at the Ministry of Health who supervise these matters do not fully realize the extent of this increase. If one compares Mundesley, where three doctors are not idle, with an institution of perhaps four times the size, it will generally be found that there are perhaps only four doctors in such an institution, and there are many with about 100 patients who have only two doctors. It is impossible for the medical officers of institutions, or for tuberculosis officers, to cope with the work entailed in the modern methods of treatment of pulmonary tuberculosis, even if they have the necessary experience and skill, unless they have more help. This can sometimes be clerical, instead of medical, assistance, but more doctors are wanted to cope with the modern methods of treatment.
Though collapse therapy is still not used sufficiently in many quarters, it is nevertheless true to say that in some places it is overdone; not so much that it is used too early as that too much reliance is placed on it. An artificial pneumothorax when feasible, is excellent treatment for most one-sided cases; and though every case must be taken on its merits, it is probably true that the mistake of resort to artificial pneumothorax too late is commoner than the opposite one. The good results of collapse therapy should not, however, blind doctors and patients to the necessity for a careful way of living; in other words, the collapse therapy must be superimposed upon a sanatorium r6gime. The most important factor of this regime is rest, and a due amount of rest in bed must always be imposed.
Recently I have been reviewing the late results of simple artificial pneumothorax treatment applied at Mundesley from eighteen to twentv-three years ago. Though many have died from tuberculosis a number of these patients are alive and well to-day; a few have died of old age or from non-tuberculous causes. What has struck me in making this review is this-that several more might well have been alive and enjoying good health to-day had they been more skilfully treated ; a patient in whose case artificial pneumothorax was induced in August 1910, e.g. made a good recovery but after he had left my care a doctor, finding opalescent fluid in the chest, inserted a tube. Another of my early cases abandoned the artificial pneumothorax upon the advice of the late Dr. A. Latham (few kInew better in those days) after only fifteen months, led a strenuous ordinary life, relapsed and died. Another who lived in good health, though originally desperately ill, for over seven years, died, as a result of bursting an enormous collection of fluid under the skin outside the ribs, and, worse still, into his lung, through allowing two years to elapse without reference to any doctor. This he did because near the beginning of the two years, two of the best-known continental specialists whom he happened to consult advised that the fluid be left alone.
I only mention such ancient history because I wish to empbasize that even today patients are not always so well advised and so lucky that no mishaps of this kind happen. Though there is an enormous gain in knowledge and experience of artificial pneumothorax, its complications and developments, there are still some gaps and shortcomings here and there. .It -is ieoessary to -make. sure that such Section of Mediine shortcomings are fewer and fewer, whether the patients are well-to-do or poor. More X-ray facilities, especially so that more frequent screenings can be done, .re needed in many localities.
Ten years ago, and even more recently, I was much inclined to hold the view that if compression therapy seemed advisable, it was best in all cases first of all to try and induce a pneumothorax. If, and when, this was found impossible, other methods of collapsing the lung could be considered. To-day a man with the experience of E. J. O'Brien, of Detroit, says that he advises under many circumstances, resort to phrenicectomy before resort to artificial pneumothorax. He states (American Journal of Roentgenology, 1933, xxx, 318) " That it would be better to treat all patients with artificial pneumothorax if it were not that phrenicectomy is a simpler procedure and accomplishes the desired result in many cases. If, in any patient, the desired result is not accomplished promptly, artificial pneumothorax should be started." I know that a good deal of trouble is avoided if phrenic evulsion does what is required and that a career of artificial pneumothorax occasionally brings complications of obliterative pleurisy and hydroor pyo-pneumothorax besides other worse complications. None the less, I am still inclined towards the view that artificial pneumothorax is probably preferable in the great majority of cases to other forms of collapse therapy. And it requires considerable experience and good judgment to pick out the minority for whom it is sound treatment to proceed straight to a phrenic operation. Again, under exceptional circumstances, it may be best to proceed straight away to thoracoplasty than to endeavour to get satisfactory results by any other method of compression; though I can hardly imagine any circumstances in which, if I were the patient, I should consent to a thoracoplasty before artificial pneumothorax had been tried.
The difficulty, however, is that some of these points are not yet ripe for final decision. It is only within the last five or six years that knowledge has advanced quickly in respect of such important matters as: (a) classification of cavities ; (b) an appreciation of the importance of the presence of any cavity in the lung; (c) the practice of partial upper thoracoplasties; (d) the usefulness of phrenicectomy in a variety of different conditions; (e) whether phrenicectomy can be the cause of serious detriment in after years, and if so under what circumstances; (f) whether phrenicectomy always gives permanent protection to the patient and saves unnecessary restrictions in later life; (g) when and how to use oleothorax as a complement to artificial pneumothorax, a matter most assuredly requiring the close attention of an expert. I am certain that modern treatment by collapse therapy has improved the prognosis considerably. This improvement depends upon three advances made in this century: (1) A more accurate knowledge has been acquired in recent years of the phases through which the disease in the lung passes. This is founded upon X-ray appearances, using screen and film appropriately. It presupposes skilled radiological technique, a good standard, and experienced interpretation of what radiology reveals; (2) an appreciation of what is happening to the patient. This assumes an intimate knowledge of the patient's state, and circumstances, his psyche and his economic conditions. However important the temperature, the pulse, the sputum, the digestion are, it is even more important, as a rule, to remember that it is the patient and not the disease which is to be treated, and that the patient is an individuum with a mind as well as a body. Aid from the physician in surmounting the all-too-frequent psychological handicaps which confront him may be more urgent than any physical treatment. This must perhaps be emphasized particularly this afternoon where our attention is being concentrated on what is, after all, a mechanistic form of treatment ; (3) an up-to-date knowledge of the latest developments of collapse therapy. 41 545 One of the most experienced workers in America (E. T. O'Brien) 1 has said "The results of these procedures (of collapse therapy) will be almost in direct proportion to the intelligence with which they are applied." To illustrate what I mean let me give two brief quotations: (1) In the Revue de la Tuberculose, October 1933 (p. 843), A. Mauer and M. Kanony describe the good recovery of a woman aged 19 who had a right artificial pneumothorax induced in May 1931. In spite of the fact that some infiltration was present in the left upper lobe and despite the presence of adhesions towards the apex posteriorly on the right side preventing the compression of a big cavity in that region a good recovery was eventually made. Two thoracoscopic examinations showed that these adhesions could not be cauterized. So at the appropriate time (mark the last four words)-in May 1932-a resection posteriorly of ribs two to seven was undertaken. This led to the collapse of the big cavity and by continuing the then effective pneumothorax a gradual disappearance of symptoms was brought about. The second quotation is from a letter which I received a few days ago from Dr. Geoffrey Marshall:
"Could you admit in about ten days time, a Mrs. X, aged 33, who is at present in a private room at the Brompton Hospital under Tudor-Edwards ? Her disease started in 19t0, when X-rays showed tuberculous cavities in the right upper lobe. I induced a right A.P. and she did well for nearly two years, but then the disease commenced in the opposite lung. I then treated her with bilateral A.P., but the first lung re-expanded, with obliterative pleurisy and one of the cavities reopened. Tudor-Edwards has performed a very efficient right upper thoracoplasty, and the left A.P. is being continued. Mrs. X is in quite good condition, and is free from pyrexia and sputum. She is an exceptionally good patient psychologically, and despite all set-backs, I believe she will do well." Mr. J. E. H. Roberts said there were one or two points he should like to advance.
On the first point Dr. Vere Pearson had anticipated him-i.e., the right time for carrying out these various surgical procedures. Artificial pneumothorax was at present-and rightly-entirely a question for the physician, but when it became a matter of further procedures, the surgeon was called in. He (the speaker) saw many cases in which he believed the physician was right in having suggested thoracoplasty but, he thought, not at the right time. He had a case in a girl, aged 19, for whom he felt that thoracoplasty was the right treatment, but as she had had no ambulant treatment, and he thought she might well be put to bed and watched until the proper time could be chosen for the operation, he had declined to operate at the time. He hoped to do so later.
From the surgeon's point of view, physicians could be divided into three categories in this respect: (1) Those who called in the aid of a surgeon to perform collapse operation only slightly anterior in time to the signing of the patient's death certificate. The number of these physicians was diminishing. (2) Those who believed that the surgeon could perform miracles, since they asked him to operate in cases which did need collapse, but who made their request at the wrong time.
(3) Those who co-operated with the surgeon throughout the case, and, having concluded that some collapse would be necessary, decided with him as to the proper time and the particular form available for the patient in question. In many cases complete thoracoplasty was unnecessary; apicolysis was sufficient. If a previous phrenic operation had been performed, it was sometimes impossible to limit the operation in that way. Preliminary phrenic operation was often unnecessary in these cases, or, if carried out, should only be temporary, either by injection of alcohol or by compression of the nerve, so that it could later recover its function.
1 Loc. cit., p. 318.
Another point to which he wished to refer was the assessment of results. One constantly saw papers referring to results of thoracoplasty, and to results following avulsion, etc., but with no classification of patients, and with no mention of the indications in the particular patient or series of patients before any special procedure was adopted. It was impossible to get any valuable information from mass statistics of that kind. He had known cases in which the phrenic operation had been performed at the hospital because of pain in the diaphragmatic region, due to adhesions, and had immediately relieved the patient, yet such a patient might be dead in five years' time. Again, phrenic operations might be performed for urgent hemorrhage. When one had taken a series of such cases and had allowed for the percentage who would have recovered in any case-as the haemorrhage would have ceased spontaneously-there remained some in which it was legitimate to suppose that the phrenic operation had assisted in stopping the ha3morrhage. Those patients might die from the disease a few years later, but the operation was a success for the purpose for which it was performed. In the assessment of results there was now a better classification of patients and of indications for operation, and also a knowledge of what particular operation to perform. All thoracoplasties were not the same, and to classify on a merely limited operation was illogical.
Dr. James Watt said he was not sure that he had arrived at the same stage as Dr. Rist, i.e. of performing pneumothorax for minimal lesions: still, he was not so pessimistic as Dr. Wingfield as to the use of artificial pneumothorax in comparatively early cases. He thought that Dr. WiDgfield over-estimated the dangers of pleural thickening and other occasional catastrophies. It did not seem fair to bring as an argument against pneumothorax or any form of collapse therapy an accident of rare occurrence, for instance a suppurating effusion.
Statistics ought to afford a good deal of information. It was incorrect to say that mass statistics relating to any particular kind of treatment were not of much value; it was only by comparing the results on large numbers of cases of similar nature that a broad opinion as to efficacy could be formed. He agreed with Mr. Roberts as to the desirability of forming subgroups, so as to compare results in one type of case with those in another.
In this discussion nothing had been said as to the results of phrenic evulsion in the final stage of treatment by artificial pneumothorax. It was felt that when a lung had healed to the stage when one thought of allowing it to re-expand, after three or four years of collapse, it was safer to reduce the volume of the thorax into which it could re-expand by doing phrenic evulsion. In many cases now a pneumothorax was finished off only after a preliminary phrenic evulsion.
The occurrence of effusions was the commonest bugbear in collapse therapy, and there was still much to be learned, not only as to the prevention of effusions, but as to the management of them. There was at present considerable difference of opinion as to whether these effusions should be left for a period, and if so, for how long they should be left. Some, incluiding himself, thought the effusion should be drained off early, as it was safer not to allow the fluid to remain, on account of the dangers of adhesive pleurisy and the inevitable re-expansion of the lung before the cavities had healed.
Dr. L. S. T. Burrell: There are several methods of producing collapse or partial collapse of the lung, but I propose to deal chiefly with artificial pneumothorax, which should be regarded as a medical procedure. It is not permanent, for the lung can be allowed to re-expand by stopping the refills. Thoracoplasty, apicolysis, and phrenic 3d-547 evulsion, on the other hand are surgical and Iproduce a permanent effect upon the lung.
(1) Artificial pneumothorax.-Between 1919 and March 1923 I induced artificial pneumothorax in a series of patients with pulmonary tuberculosis. Most of them were referred to me because the condition was getting worse, and in every case simple medical treatment had been given for six months at least before pneumothorax was induced. None of them can be regarded as early or " good " cases.
I divided the series into three groups: (1) in which there was no evidence of active disease in the better lung; (2) in which there was slight activity in the better lung; (3) in which more than a third of the better lung was involved.
The following tables show the immediate and late results of artificial pneumothorax in these three groups. I have not included those patients who are alive but still have signs of active disease. 
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From these cases it appears that, provided the disease is unilateral, over half the patients may be saved, even if the pneumotborax is not begun until six or more months' preliminary simple medical treatment has failed.
If, however, there is active disease in the better lung, only about a sixth can expect arrest of the disease, and if the better lung is extensively involved, pneumothorax offers no real hope at all.
In my opinion the lesson to be learnt from these results is that in unilateral cases with definitely active disease, pneumothorax should be induced early. It seems probable that if the pneumothorax had been started earlier in the cases in Group 1, a higher percentage than 53 * 7 would have been arrested, and if it had been begun before the better lung became involved in the Group 2 cases the results would have been much better.
The immediate results of pneumothorax are excellent and often dramatic, but the late results depend largely upon the stage of the disease when the treatment is started. There are certain cases of slight or so-called early pulmonary tuberculosis with a good chance of cure by simple treatment, and one must not forget that there are certain complications of pneumothorax which are serious, although it is true that such complications are rare in the early unilateral case. I do occasionally see an early case with an artificial pneumothorax which has been induced, in my opinion, unnecessarily. For every such case, however, I see at least twenty in which I think the pneumothorax has been induced too late. When once the better lung becomes involved, the chances of an eventual cure by pneumothorax are enormously reduced, and if the better lung is extensively involved, pneumothorax is often more harmful than beneficial, although in some cases it does appear to have prolonged life.
As a clinician, I am frequently confronted with a patient who has recently become ill and who has definite, though slight, signs of pulmonary tuberculosis. Now the patient-and often his doctor-suggests that a few weeks on a farm or a sea voyage will effect a cure, and that he is not bad enough for sanatoriumstill less for pneumothorax-treatment. For many years I have asserted, and I now repeat, that the duty of the doctor is to prevent a patient from becoming "bad." In my opinion it is wrong to adopt the attitude that it is justifiable to acquiesce in a patient's drifting unguided during the early stages of his disease because modern methods of treatment may, even in an advanced state, result in a cure. The good physician is the one who prevents his patient from getting into a dangerous position, and not the one who by some drastic method rescues his patient from a dangerous position in which, under more skilful management, he would not have found himself.
It often happens that when the patient is first seen there is already a considerable amount of disease in the lung. In this case pneumothorax may check the rate of spread and may stimulate fibrosis, but thoracoplasty will probably become necessary later to control the symptoms and complications of fibroid lung.
If there is active disease in the better lung, a bilateral pneumothorax may prolong life considerably, but the ultimate prognosis is always bad in these cases.
When the diseased part of the lung cannot be collapsed, owing to adherent pleura, it is usually better to try some other method of collapse, and not to persist in maintaining a partial collapse of the lung. A good thoracoplasty is better than a bad pneumothorax, but one must not forget that a bad pneumotborax may sometimes be convertedinto a good one by cauterization of adhesions.
(2) Thoracoplasty. In my experience, this operation is of great value in a limited number of cases, frequently saves the life of a patient who, without it, bas no expectation but of gradual decline. It is not indicated in the early or mild cases, and the aim of the physician dealing with an early case should be to prevent his patient from getting into a statewhen thoracoplasty is necessary.
In spite of the best management, however, it does happen that a patient develops unilateral fibroid disease with activity, and in thoracoplasty one has a method of treatment which offers a genuine chance of recovery.
(3) Apicolysrs.-This method of treatment is, in my opinion, the best for dealing with apical cavity local apical disease when the affected part of the lung cannot be collapsed by pneumothorax.
(4) Phrenic evulsion.-As a means of treating pulmonary tuberculosis this operation found wanting.
In certain cases, e.g. as a preliminary to apical thoracoplasty, is actually harmful. As an adjunct to pneumothorax, or to the condition when the mediastinum is displaced, or as an aid in a complete pneumothorax, it has its value.
Dr. Frederick
Heaf: (2) The lung cannot be collapsed owing to adhesions. In cases having no resistance to infection it is doubtful if any form of treatment will be of use. In the second the failure of the artificial pneumothorax treatment is due to adhesions which keep the lung under tension and prevent its relaxing. A lung under stresses and strains of tension due to adhesions rarely heals completely. We therefore must release the lung by some means so that it may relax. When the adhesions can be cut, I have found that there is little danger from pleural effusion if a galvano-cautery is used instead of diathermy. If the adhesions cannot be cut, then phrenic evulsion or thoracoplasty is definitely indicated. This argument of the harmful effects of apical adhesions applies to early untreated cases, and I bave found marked contraction and occasional obliteration of cavities after phrenectomy in such cases. The operation releases the tension on the lung tissues.
In supporting the remarks of Mr. Roberts, I wish to emphasize our need for a standard of guidance in treatment and comparison of results. Temperature, pulserate, X-ray examinations are at times all unreliable. My colleague, Dr. Houghton, has given me permission to speak of the work he is doing on the value of bloodcounts in assessing progress. He finds that often blood examination shows no improvement in cases which have apparently done very well on routine sanatorium treatment, whilst a marked improvement is often shown in cases to which collapse therapy has been applied.
Finally, I should also like to stress the value of rest combined with all forms of collapse therapy. The enforcement of a period of absolute rest before beginning any form of collapse treatment will greatly add to the ultimate success of the treatment in all cases.
Dr. F. G. Chandler: I should like to ask Dr. Rist what he means by "cure" in bronchiectasis ? Does cure persist after the termination of the artificial pneumothorax, or does he continue with the artificial pneumothorax throughout the patient's life ?
With regard to artificial pneumothorax in general, increasing experience strengthens my belief that it is one of the most successful methods of treatment ever devised. Concerning its indication there is not universal agreement. I cannot subscribe to the view that the treatment should be applied to practically every early case; I would give nature a good chance. To my mind, the indication-in the early type of case-is a lesion spreading or breaking down, or failing to heal, in spite of treatment on sanatorium lines, irrespective of the size of the lesion.
Probably most of us will agree that the early promise of oleothorax has not been fulfilled. It has disappointed and even frightened us. Nevertheless, I think it still has its place. It is the only way of maintaining collapse if obliterative pleurisy sets in. I will quote one case: A young man was admitted to hospital under my care, in 1925. He was desperately ill with severe diabetes and a galloping bronchopneumonic phthisis in the left lower lobe. Artificial pneumothorax, diet, and 60 units of insulin a day restored him to health. A large effusion developed, however, which was tapped, recurred, and was tapped again. Obliterative pleurisy set in. Something had to be done, and so a large oleothorax was produced. For six years he kept in good health, and at full work, except for two attacks of mild diabetic coma. In 1931 he developed coma again and died. I obtained the lungs for examination. The tuberculous lesions which were extensive, acute, and severe, had completely healed. The pleura was so thickened that I cannot believe that the oil could ever have ruptured through into the lung, which is one of the dangers feared. In fact I believe that this accident will happen only when there is active tuberculosis persisting in the lung. If the disease, therefore, remains uncontrolled by the oleothorax, this surely is one of the indications for its termination.
Dr. Rist (in reply) said he agreed with Mr. J. E. Roberts as to the difficulty of forming a judgment from statistics. Dr. Wingfield had said that the cases should be classified, but there was no classification of the various forms of tuberculosis which satisfied everybody; each physician had his own. Nor did he think one could judge by giving collapse therapy or pneumothorax to one set of patients, and to others some other form of treatment. He (Dr. Rist) did not think that could be done in the disease under discussion: if one believed in pneumothorax, it was unfair to neglect to give every patient tne benefit of it just for experiment. But one might be saved from the responsibility of an arbitrary choice by the patients themselves, as he (the speaker) had shown in statistics first published in Washington in 1926, and since then in extended form in France. Patients (given approval as to fitness for the operation by the physician) were divisible into two classes: (1) those who accepted pneumothorax, and (2) those who refused it. Whatever form of tuberculosis they had, he thought the two classes could fairly be compared. In the figures referred to the outlook of the patients who had refused pneumothorax was significant; that was to say, after a few years a percentage of only four or five remained alive. They were not healed, and were in a bad condition.
On the other hand, the pneumothorax cases had a survival percentage of about 50%, and among these about 35% were able to work, having been permanently restored to normal life.
He (the speaker) completely agreed with Dr. Vere Pearson as to the necessity of seeing in the patient not only a "case," but an individual, and not only an individual but a member of a household, a man who had a profession, responsibilities and ideals, and whose psychological as well as economic conditions should be taken into account. It was as a rule necessary that such a man should be restored to his work with as little delay as possible. Those who were so fortunately placed that they could afford to lead almost indefinitely the life of an invalid, and spend long periods year after year in a sanatorium, formed a continually diminishing proportion of the total number of patients. The others, the constantly growing majority of economically dependent patients, constituted a strong argument in favour of early pneumothorax. He had met many young patients, such as students, who did well with sanatorium treatment, but the effect was utterly lost after two or three years because they relapsed. This relapse was due to the fact that they could not be kept at perfect rest-their economic circumstances would not permit it. It was now his custom to carry out collapse in such cases as soon as possible, and it was bis view that he thereby saved the patients from years of invalidism, and restored them earlier to complete health.
He was less anxious about the danger of effusions than Dr. Wingfield was. Not only did these effusions often disappear without doing damage, but even when they caused pyopneumothorax and a pleural cutaneous fistula developed, the patients might recover perfectly. Some of his older patients were still alive and working, and their recovery had lasted eighteen, twenty, and twenty-two years. Some of them had had pyopneumothorax for some time, and they also had fistula, and they had been at work for many years.
There were even some kinds of effusion which were entirely beneficial to the patient. No one who had had long experience could have failed to notice such cases, in which pneumothorax collapse had given a tolerably satisfactory result, the general symptoms having disappeared, but the collapse being not altogether complete: a small cavity remained open, there was still some expectoration, and bacilli could be found in it. Suddenly an effusion took place, with all its disagreeable symptomspain, fever, loss of weight. And coincidently with the appearance of the effusion the bacilli disappeared from the sputum. After the effusion had become absorbed and the patient had recovered from it, the progress towards complete recovery was steady and rapid. Such cases were observed right at the beginning of the pneumothorax era. Von Muralt mentioned them as early as 1913, and thought they could only be explained immunologically by what be called the serum action (Serum-Wirkung) of the fluid. Experiments made by himself (Dr. Rist) with Weber and Jonesco gave some support to that explanation. There were fluids occurring in a pneumothorax which exerted a decided bactericidal action on tubercle bacilli.
